Importance: This study qualitatively explores the impact of refractive error on adults, particularly after correction.
INTRODUCTION
Uncorrected refractive error is one of the most common causes of visual impairment and a significant cause of blindness worldwide and in Australia. [1] [2] [3] [4] [5] Including presbyopia, the magnitude of refractive error is much higher. 6 The number of years of life refractive error affects is more than other common eye diseases such as cataract and glaucoma, which usually onset at an old age. The International Classification of Diseases, 10 th revision, defines refractive error (H52) as defect in the focusing of the light on the retina resulting in blurred vision. In myopia, the light is focused in front of the retina. In hyperopia, the light is focused behind the retina. 7, 8 Astigmatism is caused by the differential focusing of light rays in different meridians. 8 Refractive error can easily be corrected with glasses, contact lenses or surgery. 5 With the advancement in technology, a range of options, from simple to sophisticated, are available for each types of refractive correction. Refractive error in itself or its correction types may have significant quality of life (QoL) implications.
There is an abundant literature that reports a huge impact of refractive error on people's QoL based on the clinical experience and quantitative measurements. 2, 3, 6, [9] [10] [11] [12] However, there exists a stark disparity in a clinician's and a patient's perspective (Fig. 1) . 13 Patients' viewpoints are crucial in understanding refractive error, in promoting uptake of refraction services and in making choice of refractive corrections. 10, 11, [14] [15] [16] Despite the frequency and magnitude of the burden of refractive error, qualitative literature exploring impact of refractive error on QoL from patients' perspectives is sparse. Qualitative studies often complement quantitative studies. 17 Although quantitative studies may be important in measuring strengths of relationships between variables, qualitative studies are more important in capturing contextual information from peoples' experiences on determining impact of refractive error on QoL. 18 Ideally, patient consultation through in-depth interviews or focus group discussions is one of the most important stages of developing the content of a high quality patient-reported outcome (PRO) instrument. 14, 15 Surprisingly, these preceding qualitative studies have not been discussed or published in detail for any of the publication that reported the development of the existing refractivespecific PRO instruments.
Thus, despite the high prevalence of refractive error, the subsequent implications on QoL from patients' perspectives are overlooked and underappreciated. Therefore, we designed this study to qualitatively explore the issues that affect QoL of people with refractive error.
METHODS
The spherical equivalent was used to classify participants under myopia (less than À0.50 dioptre) and hyperopia (greater than +0.50 dioptre). 19 If the prescription had cylinder component (>0.50), we defined it as presence of astigmatism. 19 Similarly, if the prescription had near addition power, we defined it as presbyopia.
We conducted in-depth telephone and face-to-face semistructured interviews with 48 adults with refractive error including presbyopia. Ethics approval was obtained from the Southern Adelaide Clinical Human Research Ethics Committee. The study adhered to the tenets of the Declaration of Helsinki. The participants were recruited from the Flinders Vision, the Ashford Advanced Eye Care and also through community advertisements. The clinical details such as diagnosis, visual acuity and prescription were obtained from the clinical notes for those who were recruited from the clinics. For those recruited from the community, a detail clinical assessment including objective refraction was carried out at Flinders Vision to obtain necessary clinical details. Purposive sampling was performed to include adults (≥18 years old) from diverse groups of refractive error and its corrections. However, people with other ocular comorbidity/ies that may significantly affect QoL, such as significant cataract and age-related macular degeneration, were excluded from the study. Informed written consent, and clinical and demographic information were obtained before the interviews.
An interview guide was developed based on the literature review and the authors' clinical experience (Supporting Information). It consists of broad questions exploring refractive error-specific issues affecting QoL. The interviews were conducted in English language, and data were collected until we reached the thematic saturation. Data saturation was defined when there was repetition of items/issues, and we no longer obtained new items. The interviews were audio-recorded, transcribed verbatim, coded and analysed.
Coding process was an iterative process consisting coding and categorizing as indicated by the data. Coding was performed in the NVivo Software, Version 11 (QSR International Pty Ltd.). Issues related to refractive error affecting QoL were identified in the transcripts and coded comprehensively. Thematic analysis was carried out by categorizing the codes (discrete concepts) into categories and themes based on the semantic meaning of the codes. It was an iterative process consisting both deductive and inductive processes. 20 Initial codes and categories were generated from the interview guides (deductive process). New categories that consist of similar codes were added as required to capture the participants' comments in details (inductive process). During this inductive process, the themes were identified by techniques such as repetitions (the more the concept appears in the text, the more likely it is to be a theme), analogies, similarities and differences. 21 
RESULTS
The participants represented diverse age-groups, refractive error-types and refractive corrections (Table 1) . Median habitual visual acuity was 0 LogMAR (equivalent to 6/6) with all participants' visual acuity better than 0.30 LogMAR (equivalent to 6/12). The magnitude of myopia ranged from À0.62 to À16.00 D Sph Eq and of hyperopia ranged from +0.75 to +12.0 D Sph Eq. All of the contact lens wearers used glasses as well. All of the participants who had refractive surgery used glasses before the surgery. The coded segments, categories and subthemes identified rooted to six major themes (Table 2 ; Fig. 2 ). The major themes are described hereafter with some supporting quotes extracted from the interviews (Table 3) .
Theme 1: People with refractive error are worried about their condition
The most important theme identified based on the number of utterances was regarding the participants' Refractive surgery (laser assisted in situ keratomileusis, photorefractive keratectomy, radial keratotomy) 17 (35.4%) ¶ Number or percentage of participants is more than the total number or 100% of participants as many had more than one type of correction. Refractive error has huge economic implications in people's lives. 177 Impact of refractive error on quality of life 3 Impact of refractive error on quality of life 5 concerns about their status resulting from refractive error. This included concerns about cosmetic appearance with glasses, changing prescription, complications from contact lens wear or laser surgery, outcomes of laser surgery, ocular health and personal safety and refraction services (quotes 1-10). The majority of participants wearing glasses expressed concerns about their cosmetic appearance (quotes 1-3). Many participants recalled stigma associated with the glasses when they were purely worn as a medical device. Some reported that with time, glasses have become a part of their fashion.
Others said that they got used to their looks with glasses. For some, the concerns about their cosmetic appearance with glasses have disappeared with age (quote 3).
Most of the participants were concerned about their eyesight, ocular health and overall personal safety. Many expressed their concerns about the possibility of losing eyesight or worsening of prescription in the future (quote 4). Some of the participants, particularly those who considered having laser surgery, reported concerns for their continuously changing prescription. Similarly, participants were concerned about the potential unwanted sequel of refractive error (e.g. retinal detachment) (quote 5) and the potential complications of wearing contact lenses or having laser surgery. A few of them expressed concerns for not being eligible to have laser surgery or not being able to wear contact lenses because of their eye condition such as severe dry eye (quote 6). A few of them reported that they were worried about their personal safety because of poor eyesight (quote 10). Specific safety concerns included risk of falling or tripping. Participants wearing glasses also mentioned their heightened injury concerns while playing sports. They were also concerned about breaking, dropping or scratching their glasses.
Many participants reported refractive correction and refractive service related issues (quote 7). Few of them expressed dilemma in choosing appropriate correction option (glasses, contact lens or surgery). Similarly, many complained about the way clinicians treated them and about the inadequate information the clinicians provided to them. A few of the participants also reported that they did not understand their condition well enough (quote 8).
Other concerns uttered include possibility of losing independence in the future, being treated differently by others and passing on refractive error to their children (quote 9).
Theme 2: People with refractive error have difficulty doing physical, recreational and day-to-day activities All the participants reported that they had experienced limitations in performing day-to-day activities because of refractive error. They expressed difficulty in reading, driving, sports and recreational activities, and other myriad of day-to-day activities. Refractive corrections generally reduced these limitations. However, specific issues were affected by type of correction, for example wearing thick rimmed glasses reduced peripheral vision making driving difficult (quotes [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] .
Most of the participants reported difficulty with reading at near, intermediate or far distances. A few of them reported problem reading at variable distances (quote 12). Myopes had difficulty reading at far such as reading power-point projected slides and telling time from a wall clock (quote 11). Many recollected their memory of having trouble reading the board when they were in school. On the other hand, presbyopes and hyperopes had difficulty reading newspapers, books and magazines, restaurant menus, small print in the medicine bottles, supermarket labels or phone book and others at near (quote 13). Some of them reported reading problems especially at dim light. Similarly, older presbyopes had difficulty reading on computer screens. A significant number of participants who had refractive surgery or who used contact lenses reported difficulty using computer because of photophobia or dryness related symptoms.
A majority of the participants said that they had problem with sports, recreational or leisure activities. Many of them had difficulty playing outdoor sports such as football, cricket, volleyball, baseball, basketball, tennis and hockey with glasses on (quote 17). Some of them reported problems judging the ball when playing ball games like tennis and cricket. Majority of the participants, particularly those who wore glasses, uttered difficulty and inconveniences in swimming (e.g. not being able to find the way back, not seeing friends around, etc.); a few of them said that they stopped swimming because they no longer enjoyed it because of trouble associated with navigating in and around the pool (quote 16). Many participants reported difficulty in doing recreational activities like playing other water-sports (snorkelling, skiing, scuba-diving, reef-water walking, playing water-polo and rowing), watching television, dancing, horse-riding, hiking, cycling and others (quote 18).
About two-third of the participants had difficulty driving in various conditions (quote 14). Specific driving related tasks that were uttered to be difficult included reading road signs, judging distance between their vehicles and the vehicles in front and seeing haloes around lights. For majority of them, driving at night was more problematic. Some of the participants reported difficulty noticing other cars or pedestrians while driving. Similarly, some of them expressed problem seeing their dash board (Satnav screen and speedometer) clearly.
Some participants had issues with activities of daily living especially when they were not wearing refractive correction. A few of them reported difficulty in kitchen works like cooking, cutting vegetables and discerning items in a plate. Many participants also reported difficulty recognizing faces. Some reported problem in self-care activities such as difficulty taking a shower not being able to differentiate soap and a shampoo, putting make up on and shaving (quote 15).
Slightly less than one-third of the participants expressed difficulty in performing vision related tasks related to mobility. This includes difficulty in using stairs, walking outdoors or indoors in familiar or unfamiliar places, walking in dim light, walking in crowded areas, using public transport and negotiating pot-holes, curvatures, obstacles and others when walking (quotes 19 and 20) . In many instances, mobility problems were related to difficulty adjusting to glasses (especially multifocals) or when not wearing any corrections.
Impact of refractive error on quality of lifeTheme 3: People with refractive error are bothered by the inconveniences they have to live with All participants stated that they had to live with a number of inconveniences because of having refractive error. Most of the inconveniences uttered were from the glasses and contact lens wearers. They complained of having trouble handling glasses or contact lenses. This includes carrying glasses (quote 21), carrying cleaning supplies, swapping glasses (presbyopes), putting glasses on and off (quote 22), putting in or removing contact lenses from eyes (quote 23-24) and others. Other inconveniences expressed include having to rely on refractive corrections and wearing glasses or contact lenses in rainy, dusty, dry or windy environments.
A number of participants expressed having their comfort or time compromised because of having refractive error. The comfort was reported to be compromised having to adjust to new refractive corrections (quote 27), having to look through wrong section or below or above glasses (quote 28), having to hold reading material too close or too far, pressure of glasses over nose (quote 29) or behind ears, having to wear glasses while playing sports and so on. Similarly, inconveniences resulting from time compromised were having to be slower and more careful (quote 30), needing longer time to do things, having to take longer breaks and having to wait for new pair of glasses or contact lenses.
Theme 4: People with refractive error live with unwanted ocular and non-ocular sensations Most of the participants described blurred, hazy or cloudy vision at far, intermediate and near distances (quotes 31 and 32). Some of them reported difficulty shifting focus between near and far distances. Similarly, many described experiencing glare and haloes particularly because of bright light sources. Few of them reported experiencing deteriorating vision, distorted vision (quote 33), loss of peripheral vision (due to thick frames) (quote 34), difficulty in-depth perception, and things looking smaller, bigger or far away with glasses. Other visual symptoms included difficulty distinguishing colour and distinguishing contrast, difficulty focusing eye and fluctuating vision (quote 35).
Most of the non-visual unwanted sensations in and around eyes were reported by the participants wearing contact lens or those who had refractive surgery. This include ocular discomfort, dryness, soreness in eyes (quote 36) and redness in eyes. Apart from that, the participants wearing contact lenses experienced watering and irritation in eyes. Similarly, participants who had undergone refractive surgery reported intense pain during the recovery period only. On the other hand, participants wearing glasses complained of soreness over nose and behind ears due to pressure from glasses. Similarly, participants reported squinting or squeezing their eyes when not wearing glasses or contact lenses (quote 38). Other ocular-comfort symptoms reported were ocular fatigue and heaviness in eyes.
Many participants reported also having general symptoms such as headache (quote 39). Generally, headache was reported to be present when not wearing refractive correction. However, a few participants said that they had headache when they wore glasses. Many participants also reported having dizziness, tiredness, nausea or vomiting and motionsickness or disorientedness. Dizziness and nausea were more common in the initial days of adaption particularly for multifocal glasses.
Theme 5: Refractive error affects people's psychosocial well-being
Categories for emotional well-being were surprise, anger, sadness, fear and joy after the first or correct corrections, in alignment with the primary emotions of the Parrott's inventory of emotions. 22 Many participants reported mixed emotions.
Many participants expressed feeling surprised with how well they could see with refractive correction. Many among them were surprised to know how much they were missing out on before they had corrections (quote 40). Most of the participants expressed satisfaction with their refractive correction (quote 41). Participants who had undergone refractive surgery were mostly happy to be free from glasses (quote 42).
Some participants expressed anger and frustration for not getting good vision or for not being able to do some tasks. A few of them reported frustration for not being able to adjust to glasses (quote 43). Others expressed jealousy, restlessness and agony.
A majority of participants expressed 'sadness'. This primary emotion includes feeling depressed, low self-esteem, lost, guilty, upset, lonely, unhappy, disappointed, helpless, embarrassed (quote 45) and insecure. Many of them felt different and singled out in their groups having to wear glasses (quote 46). Some of them were disappointed with their refractive corrections (quote 47). A few reported sadness for the frequent change in prescription (quote 48) and for passing refractive error on to their children.
Almost all of the participants who considered having laser surgery expressed fear and nervousness before, during or after the procedure (quote 49). Many of them were scared about the possibilities of getting complications such as dry eyes, haloes around lights and even being blind. Some were anxious about the nature of the procedure itself and the newness of the technology. Participants who regularly wore glasses felt vulnerable when they were not wearing glasses occasionally such as when swimming. Similarly, those who were wearing contact lenses reported being nervous while handling their contact lenses.
Participants expressed having refractive error affected their social roles and participation. Some of them reported difficulty in taking care of children or grandchildren (quote 50). Participating in team sports or social group activities was frequently reported that taking part in such activities was difficult with glasses. Similarly, many did not like to wear glasses when attending social functions like parties as they did not find their appearance with their glasses cosmetically aesthetic (quote 1). Many participants also raised social concerns about others not understanding issues people with refractive error have.
Participants reported a series of coping strategies to confront with their conditions and the difficulties or inconveniences associated with that. Some of them include accepting the condition (quote 51), learning to live with it (quote 52), learning to do things differently than how they used to do before, seeking support from others and trying to be positive.
Theme 6: Refractive error has huge economic implications
Participants reported many direct and indirect costs involved with refractive correction. Although all the participants who had had refractive surgery reported it to be expensive (quote 53), some participants said that contact lenses and glasses were more expensive on the long run over laser surgery, which is just a one-off expenditure (quote 57). A few among them said that their insurance not covering laser surgery was particularly an issue. Similarly, many participants expressed their concerns over the cost of buying glasses, contact lenses and cost of maintaining them (quotes 54-56).
Approximately one-third of the participants reported that having refractive error affected their career choices and work. A few of them reported difficulty doing their current professional jobs, for example, job requiring to use computer for long time was reported to be difficult because of eye strain and watering (quote 59 and quote 60). Similarly, others expressed frustration not being able to choose career of their choice (quote 61).
DISCUSSION
The study qualitatively explored the refractive error related issues that affect people's QoL. To our best knowledge, no other studies have qualitatively explored living experience in terms of QoL impact in adults with refractive error. This study thus enriches the understanding of the QoL issues that are important to people with refractive error.
The most prominent theme was the participants' concerns about their cosmetic appearance with glasses, outcome with correction, complications from contact lenses and laser surgery, ocular health and overall personal safety being affected. This is important to consider as clinicians tend to overemphasize visual functions and symptoms when examining their patients. 10, 23 Our findings provide further evidence that these concerns influence QoL in people with refractive error. This is in consistent with the literature where convenience, cost, health concerns and well-being were reported to have more influence on QoL. 9, 10, 24 Activity limitations (difficulties in performing day-to-day activities) as the result of refractive error have a huge impact on people's life. This is probably the major reason for people seeking refractive correction. 16 It is generally understood that glasses, contact lenses or refractive surgery overcomes activity limitations caused. However, findings of this study suggest that this is not always the case. Rather, correction types do come with specific limitations such as problems in using computers after laser surgery or contact lenses wear due to dryness. Similarly, glasses have been reported to hinder certain activities and hobbies such as swimming and other water sports. Likewise, participants expressed mobility problems particularly when adjusting to their glasses.
The participants expressed many inconveniences related to refractive error such as handling their glasses and contact lenses and having to be slower and more careful. Most of the inconveniences reported were due to glasses or contact lens wear. This is in agreement with the studies that report less convenience issues in people who had refractive surgery than in glasses or contact lens wearers. 11, 25 People with refractive error have problem seeing clearly at various distances. This is unique to other eye conditions where people experience general overall blur (e.g. cataract) or loss of visual fields in certain zones (e.g. glaucoma). In addition, refractive surgery or contact lens wear may adversely impact people's well-being by unwanted symptoms such as dryness and ocular discomfort despite having the excellent visual outcomes, as reported by McAlinden et al. 26 correction. These wider perspectives should be considered while planning refraction services.
This study is the foundation of the development of technologically advanced PRO for refractive error (Item banking) administered through a computer adaptive testing system. 36, 37 Item banking implemented via the computer adaptive testing system will then make it possible to rapidly and accurately assess refractive error-specific QoL in a valid and reliable way. [37] [38] [39] [40] [41] 
